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Abstract of JP7234423 

PURPOSETo provide an optical amplifier 
which is flat in amplification band and is low in 
cost and an optical amplifying method. 
CONSTITUTION:This optical amplifier has 
active media 11-1 and 11-2 consisting of 
optical fibers formed by incorporating a rare 
earth element or transition metal having a 
laser transition level to core parts or clad parts, 
exciting light sources 12-1 and 12-2 for 
generating exciting light to excite these active 
media and amplifying sections 1 10 and 120 
having multiplexing sections 13-1 and 13-2 
and is provided with an optical isolator 14. The 
glass hosts of at least the two optical fibers 
incorporated with the rare earth element or 
transition metal among the optical fibers 
incorporated with the rare earth element or 
transition metal which are the active media 
vary from each other. 
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0 0 p pm. E rffilNig&2 0 Oppm), E r ^tofe 

77-fA'l 1 - 2CD7 7 ^a'<I: Ut7 WLW7X7 7 
A* (77 ^'^8 Ocm, itJWr^ilO.. 6%. *7 ? 
ht7iftg0. 9Mm v ErgSJHHSK-l OOOOpp 

/c 0 Er«7 7 >fA'i l-liir7i^/ 

^^»'7X7 7 >f^(77>(A'g80cni > tUSJr 
$10. 7%, h^ ifcgl . 1 Mm. ErSSJlttS 
glOOOOppm), E r»7 7 ^q 1 -2CD7 
7-Y^'iUrZ 'HI:i*7X7 7-fA' (7r^^' 

S8 0cm. ItmVrmmO. 6%, *?h*7»S0. 
9 Mm. Er8fll«fil 0 00 0 ppm) Sfflt^Ht 

BIS36«1 2- lte<fctf 1 2-2iOrttl. 4 8 Mm 
^SOftfiffl^ltfU-lf*^*-^ ^«S13- 
lfej:c;i3-2iltttl^*(l. 5 3Mm-l. 
5 8 0 Mm) tffi&ytmi 2- l*j<fcCXl 2-2t«4 
3ti/dBfi*«fi» ( 1. 4 5Mm-l. 5 00 Mm) 
<0*Sr-&«-r5^^^S©-&«S, *7-fVU-*14 

[0 04 2] E riSttlSfc^T-f^l 1 - 107 7^^ 

WtVrA^l l-24L/tO!)7 7fkM7X7 7^^ 
t«rffl^*?-t*fcfe©r«. (s#«fi«l . 54 9- 

1 . 5 5 6 m m ((t^Jf# 15dB, ffi*S:7fc»ttHl*a5l£ 
il2-1^620 mW, J&£35£ffi 1 2 - 2 ^6 5 m 
W) CC^l^r, g/c v E r*77-/A'l 1 - 1 tuxco 
T)VX /^^i^'7X77^^ 4 EriK7 7 ^ 

/< 1 i - 2 1 lxcdz Tiki v<m#7x*m?>'£t>-& 

/cfe<Dt?«. (s-^«fi«l . 5 50-1. 5 59 Mm 
(m^Jff 1 5 d B % ®@7feffi«aia7fe® 12-1^6 

2 2mW. f8)&ltm \ 2-2^6 1 5 mW) *CtiC>r. 

[0043] /t/cu 2^a6W3r«*r-r vu-^ 1 
4(D8SRffiS»W«l3 1 0 0 B©m*M"C*S#> -e^ 
{4S?:ii$Sgei 0 0AOA^fflJCC^^rfe(HjDHi^m 

^e>«:. 3tr-fy u-f 1 4<o«ttfflB«:»« 

SRI 0 0 B<Dm^m<f:tf$Sgpi 0 0 A©A*HI©PI#6C 



(7) 

XI 

[0044] (mmM4 ) m^&ommxmmw 1 tm 
m^mi (a) ^m^tc 0 xmtfcmvitE rmm^tyr 
a^i i - i £lx<da i ^ttus&mty r a <y 

y^AiaOm, Itmtir^O. 7%. #*h*7?£g 
1. 2 7mib. A 1 SsJJDiSK 1 0 0 0 0 p p m , ErS 
j)0ilg2 0 0 ppm) E r^fiD5t7T ^^'1 1-2 

m. Jt®3r*M0. 7%, #?h*7|£Sl. lam. 
P^ttl^g lOOOOppra, Er SsftKSS 5 0 p p 10 
m) Srffl*^toWcfc©*fflC>yt. Sfc> AH33t« 1 2 
-lWa'12-2iirtt 1. 4 8m mw^iOl 

( 1 . 5 3 0 Mm-l. 5 8 0 Mm) ia«S3feiBl 

2 - i * <ttf i 2 - 2 tiyyBe*«fiW ( 1 . 

45am-l. 5 0 0am) <D36i^Mt-S^^S 

Wit £ tc&<om&mmm<D%T -f v u - * «b c » 

/Co 

[0 04 5] *»«SCCj:0fi#«««l. 5 4 5- 20 
1 . 5 5 2 urn <«#3pJ» 1 5 d B. ®$i^fi^J@J^ 
iB12-1^15 m B)$aj/tm 12-2 *p*> 9 m 

w) «c*jc»r«-*M»©¥«ft («*PJ»©»Ul± 

0. 5dBWT) #H3i-C*fc. 

[0 04 6] /c/cu *HSfi«4r«*r -f y u-* 1 
4©s«ffl[B«*fiBaj i o o Ba>m*Mr*s^, -e© 

ttB&JtfWSIU 0 0ACDA^f9JCCfcC^r^|a)D*ifc|g* 

*f#/c. s^fc. *r^y u-* i 4©fti«t«**B 
api o o Boa^flUiWiBPi o o a(da*wj©w#«c 

[0 04 7] (HS6095) HB«ffl^rmiM5«K93 
T£ 0 E r^ttl^:? t -f-rc 1 1 - 1 <b A 1 

E r 7 (7 7 ^ A'gi 6 m, ttJSJr 

$10. 7%, t>v Y*y&&\ . 27 um. A1$)0 
jgglOOOOppm, ErMIS20 0 ppm) , 
ErjSJD*7 7^^1 l-2<bLr, T)\s^y>TAm& 
*7^7 7^^(*7XMSiO I (65. 3wt 
%) -Al, O, (4. 9wt%) -Li, 0(2. 8 
wt%) -Na 2 0 ( 1 8wt%) -MsO (2. 2w 
t%) -CaO (6. 5wt%) -Sb, 0 3 (0. 3 40 
wt%) , 7 7 ^I80cm. tttB9r*2IO. 7%, 
*^h*7jfiSl. 1 Mm, ErMlglOOOOp 
pm) , E vmWty r \ 1 -3£LT. A 1 
JDE r^JD5i^7 7>f^ (77^^1001, ttm 
Vtm^iO. 7%. h^7$gl. 2 7 Mm, Aim 
finiSE lOOOOppm, Er mtitiR&2 OOppra) 

&*ti*timi**tc. ztc m&ytn \ 2- 2 

-2<tOr«. E rmmytyy A'* 1 1 - 1 1 1 

- 2 ^(ommt^^-f z> i.48m m&&m<Dmi&m 

*m»ls -If M^l 3 - 1 fcitfl 3- 50 
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2<tLTte, m^c ( 1. 53 0 /im-l. 5 8 0 m 
m) <h. fi£3j££il 2 - 1 *$<fcCM 2-2tM?n/c 
a«3jfciftfi« (1. 4 5 m m- 1 . 500Mm) 

[0 04 8] **«l«CCj:0e#«*«l. 540- 
1 . 5 5 7 Mm («*M»2 2dB, ®l§7£Ste®Jjta7i: 
112-1^620 mW, 1 2 - 2 2p6 1 3 m 

W) cc*jc>re-9*j»wttffc (fi#*J»©aE<fc«± 

0. 5dB«T> JWHirtllk. 

[0 04 9] /c/cl, 2|^|Jfi«l5-CW36r y U-* 1 

*7-fVI/-*l 4©«Sttfl««:»«»DHi*«A»tt 
^A*«©W#«ci«UTfeHaol8KIS**»fc. 
[0 05 0] (IBW«6> H6*fflC*rSH*«6*»9J 

e r«7 7 ^'i i - i ±lx, a \&mm 

E r SKM*7 7 >f ^* (7 7 ^ A'g i 6 m, l\M$r 
m^O. 7%. *^*7i6fil. 2 7 Mm. Al« 
tlglOOOOppm, E r^Mia2 0 0 ppm) , 
ErW*7 7 ^l l-2ilt, TiH^ffiS 
i?7^7 7 ^M*7«Si0 2 (6 5. 3wt 
%) -A 1 i 0 3 (4. 9wt%)-LizO(2. 8 
wt°/o) -Na 2 O ( 1 8wt%) -MgO (2. 2w 
t%) -CaO (6. 5wt%) -Sb 2 0 3 (0. 3 
wt%K 7 7^'S8 0cm t tfcJSS?*^0. 7% v 
^^ht7Ml. 1 Mm. ErMMlOOOOp 
pm) , E ri8ftI#:7T-f/<l 1 - 3±LX, Zr^7 
•;W7X7 7>{^(7 7^Ag5 0cin, ttfflff^ 
^0. 6%. ^^h^^iSSO. 9 Mm, E rgsJJlftgS 
1 0 0 0 0 p p m) **tl^tlffll^c. S/c. Htt§#« 
12-li5^12-2itt« l Er«^7^A 
11-1 *$J:tf 1 1 - 2^(Dffl*B3te*#fe£-r S 1.48 
Mm^Ji(Da®ffl^zif*b---tf^:> J ^->'U. ^«B1 
3- 1 1 3-2<hLT«. {f-^Tfe ( 1. 5 30 m 

m-1. 5 80 Mm) 1 2 - 1 *$<fctf 1 2 

-2T«££ftfc»e5fc«fi» ( 1. 4 5mhi-1. 5 
0 0 Mm) <Dft£Z^&-?2>^)l'?m<D'&'&m, 3fcT A 
yU-* 1 4clt(t #^»<D*S*»;i4fc*© 
«»«R«??S©*T ^ y U - * 4ffll>/c 0 
[0 05 1 ]*««S«:j:9«f«fi«l. 5 4 5- 

1 . 5 5 5 Mm 2 0 d B. ffli@%S«Ae% 
«E 1 2 - 1 3^6 1 9 mW, ftg^jg 1 2 - 2 ^6 1 0 m 
W) CC*5C»r«-^*J»(DTSit (fl|-*M»©»fc«± 
0. 5 d B«T) ^H3Sr^/c e 

[0052] /c/cl, *^fiSFH6r«7t;T^y U-^ 1 
4©l^ffiB»**«B8©ta*ll|-C**^. -e<D{4B^if 
«S©A*lW«c*JC>r<>Eli;ll«3e*«:S}rc. £e>tc\ 
TfeT^y 1 4(DS^{iB^Jf$iS<7)Ui^(iJ<b^I 
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[0 05 3] (Htfc«7) H7*ffll»rSOS«7*SWB 

-r&„ e rmmytyr^^i i - i iur. a \*mim 

E rm$£E3ghit?7 4* (7 7 >f^g3 0 m, tt^tfi 1 
$10. 7%, *-;h*7SSl. 2 7 /xm. Al» 
iglOOOOppm, E r^/JDlSS2 0 0 p pm) , 
E TffiS\%V?4* \ l-2ilt, Til/5 y^-riws 
^^7^(77^fi80cm, itfiB#r*£0. 
7%, *7*h*:7iKfil. Imeq. Er^flniSSlOO 
OOppid), E rSSflBt^r -f^l 1 - 3tLX. Z 
r*7Wbft*7X77^(77-f^S5 0cm, it 
JH*r**0. 6%. ^7Ft7-M0. 9um, Er^ 
HMBL~~1 0 0 0 0 p pm) fc-etx-etiffl^/c. £/c, 
flfi*iH12-l. 1 2 - 2* J: CM 2 - 3 iOttt. 
1. 4 8 jLtm^^CDae^^U-lf^^^-^. 

1 3-2*><fctfl 3-3iim ft 
-^t£ (1. 5 3 0Mm-l. 5 8 0 urn) 6«S1 
2-1, 1 2-2*$J:Cf 1 2-3r«^Sn/ciaia3eig 
(1. 45Mm-l. 5 0 0Mm)©36*^»tS 

[0 0 5 4]*»BSK<tl3fif«fi«l. 544- 
1 . 5 5 6 urn (|«fNf 1 8 d B, Afi%»2ia@X 
® 1 2 - 1 a>6 1 2 mW, a®*® 12-2H6m 
W. m&jfcUl 2-3^5mW) CC*jC*rfa-^*J»«> 
¥S<t (fi^fltf#<D^{fcB± 0 . 4 d BtIT) #SBBr 

[0 0 5 5 ] ft*. IOS«6*5<tCf7tt. Sfti7 7-f 

[o o 5 6 ] '&~>x±ummwi . 2. 3. 4. 5. 6 

/Co 

[0 05 7 ] GLbOXttn-ca. ©Ig^iSi Ul. 4 
8 u mwL D ^rffiffl b/c*$2tcHiSF9tcpgS-r 5 &<D-Cfct 
&<. CCDffeOSjg^S^ (0. 5, 0. 6 4*5<fctf 
0. 8um, 0. 9 8/im?) . 3 6CC«S<*U— tf * 
^LrfcH«©«**»fc. ttc. 6XXErffHl7 
7-fAilt, F. Ge, B^^r^j3QL//cS^^ r 
^;>\ E rMft»^*7X77-|A < !:Ut'J 

>Kfi#7X7 7^^ 7^'J>^^7^X^r ^^^^ 

/dJ7 7W7X7 7-/^ltI viVfa&rt 
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7^77 >C^*^^C^C<h4>+^aJgtr*^ a 
&L±.<DmWXtelc7 r J LXErZF-^L 
tci><D&mt<>tctf x ErOflS, Nd, Tm^ci'©»^ 

[00 5 8 ] 

• Tfc? 7 >T &tcte&miM7cM&mte2> E r ^»PS^ 

[H90flWttH)Pn 

20 [02 ] H2J««KO»TOOi«B»tt*tt9Br4H 
[0 3] H3«4%K<D{6(^Ml«ICC^2iWBSOfll 

[^4 ] 04«hjs^i i (Dye? r 4*m&<mwffik 

[0 5 ] 0 5te^092CD7fc? 7 -f^*fiSg©*9*B«Fl4 
[06] H6»ilB««5fcJ:^6*SWB-r*5iyi«S* 
30 [0 7 ] H7J336»«7*Si9H-r4*«WiS**-rH'C 
[08] H8ttffi*&ffil *KWr*«3SHr*S. 

[09] H9«8£*a«2*3iwr*^:iar*&. 
[0 1 o ] 0 1 o 3 *«wr**scHr* 

[0in «e*a»3©«iffiHa*»?8"r*B-c*4. 
[0 1 2 ] 0 1 ocD^s^fi8^^-r^0r^>^ e 

11- 1. 11-2. 11-3 *S»*t?*SEr8 
40 Mfc^r-f^* 

12- 1. 12-2. 12-3 fiblSTftSff 

13- 1. 13-2. 13-3 ^j£3|5 
14 jftT-fVU-* 
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